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Cnoco6 reoMGTpimecKort rapMOHunecKOM MOflymmwH cuma/ia 

06/iacmb mexHUKU 

M3o6peTeHne othochtch k TexHMKe c6opa flaHHbix m aArHanmauyiM no 

pacnpeaenwrejibHbiM aneicrpoceTflM nepeMeHHoro TOKa m MOweT 6brrb 
ncnonb30BaHO j\na HH3KOCKopocrHoro c6opa ashhwx c yAaneHHbix AaTMi/iKOB 

oxpaHHOM m nowapHOM cnrHann3ai4MH ( co c^eTHMKOB s/ieicrpoaHepn/iH, pacxo^a 

rerma, BOflbi, ra3a n T.n. 

npejnwecTBvtoiijHfi ypoBeHb TexHHKH. 

M3BecTHa cucTeMa cb*3h no pacnpeflenmejibHOM aneicrpoce™ nepeMeHHoro 
TOKa (naieHT CUJA N2 5844949, m H04B 001/10; H04L 025/08; H03D 001/04 ot 
01.12.1998r.), cocTOHinafl M3 nepeAaTMwca, M3/iyHaK)inero cumaji c 
reoMeipuwecKOM rapMOHHwecKoti MOAyn^weii n npneMHMKa ajih ero npneMa \a 
AeKOflwpoBaHi/m. Ochobhom HeflocraTOK flaHHOM cncreMbi cbh3m 3aKnK>MaeTCfl b 
tom, wto A/ifl KOAMpoBaHHH nepeAaBaeivioro Ckimajia b Hew ucnojib3yeTCfl 
OTHOCHTe/ibHaa 4>a30Bafl MOAynflMH* (OOM) Ha KaxcAOft W3 M3nyHaeMbix rapMOHWK. 
3to o6croRTeribCTBO He no3BO/i«eT aHepreTunecKM acJxfceicTHBHO nepeAaBaTb 
MHcjDopMaijHK) He6o/ibiuMMM nopLtwaMH, HanpHMep, no OAHOMy 6nTy mjim no OAHOMy 
CMMBony 3a pa3, t.k. npn ncnojib30BaHHM OOM una nepeAami oahoto 6iiTa nnn 
CHMBona Heo6xoAHMO M3nyMHTb KaK MUHMMyM ABa cumana, onopHbiM m 

MH(|30pMaLlMOHHblfi. 

M3BecTHa TaioKe CHCTeMa cb*3h no aneicrpoce™ nepeMeHHoro TOKa (naTem- 
CUJA N2 6329905, kji. H04M 011/04 ot 23.03.2000r.), nepeAaTMMK KOTopofi 
M3nyMaeT cuma/i, cocroflinufi 113 AByx rapMOHUK c OTHoewTenbHofi 4>a30Boii 
MOAynflL^neM MewAy hwvm, npwneM wacroTbi yKa3aHHbix rapMOHUK KpaTHbi nonoBMHe 

OCHOBHOM MaCTOTbl CeTeBOfO HanpflWeHHR OCHOBHbIM HeAOCTaTKOM AaHHOM 

cucreMbi ABnqeTCfl ee 33bgaomo HH3Kaa noMexoycroMMMBOcrb, CBfl3aHHaa c TeM, 
mto Ann nepeflaMM a^hhnx b Hew ncno/ib3yeTCfl caiman, SHeprvia KOToporo 
cocpeflOToneHa Bcero b fleyx y3KMx o6nacTflx, tbk mto nanmne nepnoflUMecKOM 
noMexn, MacroTa KOTopow cjiynaMHO coenafleT c oahom m3 MacTOT nepeAann, 
CAe/iaeT Taxyw CMcreMy cbjwh no/iHOCTbto 
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Hepa6oTOcnoco6HoPi. Kpoiwie Toro, nocKonbKy Macro™ yK33aHHbix rapMOHHK 
flOBonbHo CM/ibHo OT/iMMaiOTCfl APyr ot flpyra (b pa3bi), to h mx OTHOCwrenbHbie 
(paabi b T0HK8 npneMa 6yAyr cwibHO n cnynaMHbiM o6pa30M <pnyicrynpoBaTb flpyr 
OTHOCMTenbHO flpyra OAHOBpevieHHO c <J)jiyKTyai4unMM MacxoTHO-cpa30BOM 
xapataepucTMKM cpeflbi pacnpocrpaHeHHfl CMmana, mto cfle/iaeT H6B03MO>KHbiM 
fleKOflnpOBaHMe CMrHa/ia b TOHKe npneMa. 

PacKDbrrne M3o6peTeHnw . 

3aqaMa M3o6peTeHnn coctoht b C03flaHMn cnocoSa MOAynflMwn cumana, 
opueHTupoBaHHoro Ha nepeflany AaHHbix He6o/ibUJMMM nopqwaMM (Hanpwviep, no 
OflHOMy 6ifry) nepes 6onbUJne HHTepsanbi BpeMeHM, SHepreTuqecKM 6onee 

3CpCpeiCTHBHOrO MeM HbIHe M3BeCTHbie, KOTOpbIM n03BOJ!MJl 6bl B CaMOM 

He6jiaronpnyrrHOM noiviexoBoii oScraHOBKe m npn Hannmin cunbHoro 3aTyxaHMH 
CHma/iOB co6nparb aaHHbie ot 6onbworo KOJinnecTBa noAKntOHeHHbix k 
sneiapoce™ nepeivieHHoro TOKa HMSKOCKopocTHbix flaTMMKOB, tbkhx KaK, Hanpniwiep, 

flaTMMKM OXpaHHOM n nowapHofi CMrHajlM3aMMM. 

YKa3aHHbiM TexHunecKMM pesynbTaT npw ocymecTsneHMH aaHHoro n3o6peTeHnn 
AOCTuraeTcn TeM, hto b OT/iuMMe ot M3BecTHbix cnocoSoB, b KanecTBe oSbeiaa 
MOfly/iqqun wcnonb3yK>TCfl pa3HOcrw cpa3 coosahmx rapMOHimecKnx cocraBnflK>mnx 
cwxana, hto, no cpaBHeHMK) c TpaAnmiOHHOw 0<t>M, no3BonneT BflBoe coxpaTfiTb 
AJiMTenbHOCTb MHCpopMai4MOHHoro CMmana npn nonHOM coxpaHeHnn 
xapaiaepucTMK ero noMexoycTOMHiiBOc™. Otmgthm, mto yKa3aHHbifi Bbmrpbiiu 
6yfleT wvieTb Macro iicioiKDHMTenbHO npn nepeflase HeoonbUMX nopmw AaHHbix, 
T3KMX KaK oamh 6ht, v\m b 6onee iunpoKotf TpaicroBKe - oamh cmmboh. Bo mhoh/ix 
npaKTMMecKMx cnyqanx SToro OKa3biBaeTCfl Bno/iHe flocraTOHHO, tbk, HanpuMep, b 
cnysae cpaSaTbisaHun AaTMMKa nowapHofi cnrHann3ai4MM, AocraTOMHO nepeflaTb Ha 
nynbT TpeBOWHoro npeflynpe>KAeHMfl Bcero nnujb oamh cuMBon, OAH03HaMHO 
MAeHTMCpni^MpywinMM MecronojioweHMe cpa6craBUjero namma (KaK npaBMno, 

T3KMM CMMBOJIOM HBnfleTCH yCJIOBHbIM HOMGp MJ1M aApeC, 3apaHee npMCBOeHHblM 
AaHHOMy ABTMMKy). 

npoBeAeHHbw 3anBHTeneM anann3 ypoBHfl tsxhmkm, BKniOMaioinMM noncK no 
naTeHTHbiM n HayHHo-TexHMMecKMM MCTOHHMKaM nHCpopMai^HM c MenbK) BbiflBneHun 
mctohhmkob, coAepwai^x CBeABHMR 06 aHanorax 3a«BneHHoro M3o6peTeHMfl, 
no3Bon«eT ycraHOBMTb, mto saaBMTeneM He o6Hapy>KeH aHanor, 



WO 2005/043774 PCT/RU2004/000390 

3 

xapaKTepn3yK)innticfl npn3HaKaMM, nfleHTUHHbiMM npn3HaKaM 3aRBJieHHoro 
n3o6peTeHMfl, m onpeflexieHne v\3 nepeMHH BbWBfieHHbix aHanoroB npoTOivina, kqk 
Han6onee 6nn3Koro no coBOKynHOCTH npn3HaKOB aHanora, no3Bonnno BbmBHTb 
coBOKynHOCTb cyunecTBeHHbix no OTHomeHHK) k ycMaTpuBaeMOMy 3aflBi4TeneM 
TexHMHecKOMy pe3ynbTaTy, OTnuHkrrenbHbix npn3HaKOB b 3a«BneHH0M o6beKTe, 
n3/io>KeHHbix b cfropiwyne n306peTeHHH. flnn npOBepKM cootbbtctbhh 3aaBJieHHoro 
M3o6peTeHnq Tpe6oBaHHK) M3o6peiaTe/ibCKoro ypoBHfl 6bm npoBeaeH 
flononHHTejibHbift noncK n3BecrHbix npn3HaKOB, C0BnaflaK)Lnnx c OTnMHm-enbHbiMM 
ot npoTOTuna 3aqBneHHoro n3o6peTeHMfl, pe3ynbTaTbi KOToporo noKa3biBaK)T t mto 
3aaBneHHoe H3o6peTeHwe He cneayeT ana cneLinanncTa hbhwm o6pa30M vt3 

M3BeCTHOrO ypOBHfl T6XHMKH, T3K K3K He M3BeCTHbl TSXHMMGCKHe peiiieHMJi, B 

KOTOpbix fljin MOflynnmiM cumanoB ncnonb3yK)Tcn pa3HOcrn <pa3 6ojibworo 
KOJinnecTBa cocbahmx rapMOHMwecKnx cocraBjifwmwx cumana. 

KpaTKoe onucaHMe (burvp MepTewefl . 

3a«BJweMbiM cnoco6 reoMBTpunecKOM rapMOHMMecKOM MOAynnLtnn cumana 
noflCH«eTC« sepTe>KaMM: 

Ha <Dnr.1 M3o6pa?KeHa 6noK-cxeMa cucreMbi c6opa flaHHbix no s/ieicrpoceTM 
nepeMeHHoro TOKa ot 6ojibworo KontmecrBa aaTMHKOB nowapHoii cnmajiH3ai4HM, b 
kotopom ncnorib3yeTCfl npeflnaraeMbifi cnocoS MOfly/inqnn. 

Ha <t>nr.2 M3o6pa>KeHa fluarpaMMa, MnmocrptipyiOLijafl npnHi4nn 

CpOpMlipOBaHMfl BpeMeHHblX M6TOK nepBMMHOM (6MTOBOM) CMHXpOHMSaqMM. 

BapnaHTbi ocvmecTBfieHHfl H3o6peTeHnn . 

Ocyu^ecTBJieHMe n3o6peTeHMJi npofleMOHcrpupoBaHO Ha npwviepe cucreMbi 
c6opa flaHHbix ot flaTHWKOB nowapHotf cnrHann3aL|MM (<t>nr.1), KOTopaa coctomt H3 
oflHoro rjiaBHoro y3na 1 n necKonbKHx noflMMHeHHbix y3noB 2. Bee y3/ibi cucreMbi 
noAK/iKweHbi aneicrpHMecKM k OflHOMy h TOMy we cerMemy cmjiobom ce™ 3. 
BHyrpeHHee ycrpoflcTBO maBHoro n noflMMH§HHbix y3noB oneHb noxcoKM n 
BKnK>MaK>T b ce6a cneayK>mne 3/ieMeHTbi: 6jiok 3amwTbi m conpjDKeHwa cuma^OB 4, 
nonocosbie (punbTpbi 5 m 6, aHanoroH4M(ppoBOM npeo6pa30BaTenb 7, m«icppo- 
aHa/ioroBbiw npeo6pa30BaTenb 8, KOMnaparop c rncrepe3MCOM 9, bxoa 
npepbiBaHMA 10. OTnimne 3aioiiOHaeTCfl b tom, mto rnaBHbiw y3en cucreMbi 
BbinonHeH Ha 6a3e moiuhoto npoi^eccopa LiwcppoBofi o6pa6oT«n cnrHanoB 11m 
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4)a30Bbix Ta6nni4 12, npHHGM npoi4eccop m^poBoii o6pa6oTKH cuma/iOB mmggt 
KaHan CBH3M c bhgujhum MnpoM 13, a Sohgg npocroft w fleiueBbiM noAHUHGHHbifi 
y3en LjennKOM Bbino/iHGH Ha yHUBepcaribHOM Mi/iKpoKOHTponnepe 14 u cuma/ibHofi 
TaSnnqe 15, npuweM k MMKpOKOHTpon/iepy 14 sepe3 mnvwo cbh3m 16 noAKnKHGH 
nepBHHHbifi flamnK nowapHofi CMrHanu3ai4iiw 17, HanpwMep, a©tgktop 
3aAbiMneHHOcrn. PaSoMUM Anana30H nacTOT cwcTGMbi - 20... 95 Kpq. Cuman ot 
noflHMHeHHoro y3na nepeaaeTca b stom flnana30He Ha 96 rapMOHHKax, otctohiumx 
Apyr ot Apyra pobho Ha 781 ,25 Tli. 

CucrreMa c6opa AanHbix paSoTaeT cnefiy\o\i\v\M o6pa30M (<lmr.1 ,2). KoMnapaTOpbi 
9 BbiAen*K)T momghtw, KorAa ceTeBoe HanpRweHue 18 craHOBWTCH paBHbiM HynK) 
19, c|)opMMpyfl, TaKMM o6pa30M, npaiavmGCKH CMHxpoHHyK) f\na bcgw cwcreMbi 
nocneAOBaTeiibHOCTb mgtok bpgmghm 20, KOTopan cjiywHT f\na i\enew nepBMMHOM 
(cMMBonbHOw) cnHxpOHM3aLiMM npoqGCca nepeAann AaHHbix ot noAHHHBHHbix y3noB 
k r/iaBHOMy. Ilpn cpa6aTbiBaHHn nepBHWHoro Ramma 17 MMKpoKOHTponnep 14 
HawMHaeT nepnoAnsecKM M BocnpOM3BOAHTb" wepes U/KH 8 cbok>, coxpaHflBMyjo b 
nocroRHHOM naivmTH m yHUKanbHyw a™ Ka>KAQro noAWHHGHHoro y3na 2, cumanbHyK) 
TaOjiMi^y. flnnTenbHOCTb M BOc^po^13BGAGHHfl ,, cwmanbHOM Ta6iiwLibi b tomhocth 
paBHa oAHOMy nonynepnoAy cgtgboi-o HanpflweHHH, a Hanano M BOcnpon3BGA©HWfl" 
onpeAenneTCR momghtom cpaSaTbiBaHUfl KOMnapaTopa 9, KOTopoe npowcxoAWT b 
mombht paBGHCTBa HyiiK) CGTGBOro HanpfOKGHMR Ha jihhhh 3. Cumaj) C BblXOAa 
I4AI1 8 Ranee OTcfwiibTpoBbiBaGTCfl no/iocoBbiM cfeMnbTpoM 6 t\nn ycrpaHGHUH 113 

HGTO BHGnOJIOCHblX COCraB/lflKHUMX H 46p63 6/lOK 3aiHUTbl U COnpWKGHUfl 4 

noAaGTCR b cGTGByK) jimhuk) 3. CHma^bHa* Ta6nwi4a 15 abjihgtch yHHKa/ibHOfi a^ 

Ka>KAOro \A3 nOAMMHGHHblX y3J10B 2. MhOWGCTBO CUmanbHblX Ta6jlHq CHHTG3HpyGTCH 
eil^G AO pa3BGpTblBaHHfl CBTH C60pa ASHHblX C HCn0Jlb30BaHH6M CilGAyJOUJlGrO 

MGTOAa. C noMOinbK) rGHGpaTopa cnyMawHbix mjih ncGBAOcnyMatfHbix hmcgji 
rGHGpiipyGTCR MHO>KGCTBO-KaHAHAaT M3 96 MHcen (pk, npMHaAJiewainwx MHTGpBany 
[0...27C]. flanGG sto mho>kgctbo ncnonb3yGTCfi una CMHTG3a cumana bhas 

s(t) = £ sin(27i f m t+(p m ), tag 
m=0...95, a f m - 96 paBHOOTCTO*unnx APy f 0T Apy ra rapMOHHK, pacnonowGHHbix c 
tuaroM 781,25 Fl* b no/iocG pa6onnx sacroT cwcrGMbi (20... 95 kH4). Cumanbi s(t) c 

XOpOUJMM 3HaWGHW6M nMK-(|}aKTOpa M Ha6opbl (f)a3 A-n« HUX COXpaHflJOTCfl B B14A^ 
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Ta6nni4 ajih AanbHeMiuero ncnonb30BaHi/m. KaK noKa3biBaeT npaimiKa, BepoflTHOcrb 
Toro, mo no flaHHOMy cnyMawHOMy MHO>KecTBy H3 96 paaHOcreii (jpaz 6yfleT 
CMHTe3npoBaH CMman c nMK-c^aKropOM, KOTOpbiw SyfleT nponrpbiBaTb nnK-4>aiaopy 

MUCToro cnHyca scero Ha 4 a&, flocTaTOHHO BbicoKa. npw pa3BepTbiBaHwn cucreivibi 

■ 

oT06paHHbie BbiuueonncaHHbiM cnoco6oM pa3JiHHHbie cuma/ibHbie Ta6nwLibi 
3anncbiBaK>TCfl b Ka>KAbifi v\z noflMUHeHHbix y3JiOB 2. Cuman nepeAamnKa 
noflHUHeHHoro y3/ia npoxoflUT no cerMeHTy chjiobow ce™ 3, rj\e CK/iaflbiBaeTCfl c 
wyiviaMi/i, ocna6jifleTca, noABepraeTca pa3nwHHbiM bha^m nnHeMHbix h Hen^HeMHbix 
ncKa>K6HHM, m nocTynaeT b maBHbiM y3en ce*rn 1 , r^e npoxoA^T Mepe3 ycrpoficTBO 
conpflweHun 4, nonocoBOM 4>nribTp 5 m OLjHCbpoBbiBaeTCfl b ALjn 6. LjHC^poBoft 
cumajibHbiM npoi^eccop 13 coxpaHaeT Bee BbiSopKu AL4F1, npHHaAnewamwe 
AaHHOMy 6nTOBOMy MHTepBany, u npon3BOAm Hafl hmmm onepatjuK) 6bicrporo 
npeo6pa30BaHn« <t>ypbe (BriO). Pe3ynbTaT0M 3to£i onepaLjun aBnaejcn mhokgctbo 
KOMnneKCHbix cfeypbeHroacjDcjDMMMeHTOB, H3 KOToporo ana ocymecTBJieHUH 
nocneAyK)U4HX aswctsmw wcnonb3yK)Tca TOJibKO Te 96 KOStjpdlpwufAeHTOB, MacroTbi 
KOTopbix coBnaAaK)T c HacroTaiviH, Ha Koropwe noAHUHeHHbiM y3en nepeAaeT cboh 

AaHHbie. 06o3HaHMM hx Aanee KaK C m , rAe m=0...95. Ha cneRy\ou\eft CTaAHW 

BblHHCJlflK)TCa npon3BeAeHn« 

* 

Dk = Ck (Ck-i) • exp(-j-A<pk). rfle 

Acpk = 9k - cpk-1 , cpm - cooTBeTCTByjoinnM Ha6op (f)a3, B3HTbiw W3 <J)a30Bbix ia6n\Ai\ 

12, KOTopbitf 6bin ncnonb30BaH a™ (Jx>pMnpoBaHMfl CHmajibHofi Ta6nnL\bi ashhoto 
noAMnneHHoro y3fia, k=1...95, mO.,.95, a 3BG3AOHKa 03HanaeT KOMnneKCHoe 
conp^KeHMe. flanee una Ka>KAoro noAMUHeHHoro y3/ia BbimicrmeTCfl oqeHKa b BHAe 
cyMMbi: 

S = Z sign { Re(D k ) }. 

CMblCn 3TMX flefiCTBMM 3aiOl»0HaeTCfl B TOM, MTO npOH3Be/jeHHfl Ck(Ck-l) 

npeflcraB/ifltoT co6o£i KOMnnexcHbie Beiaopbi, yr/ibi nosopara KOTopbix paBHbi 
pa3HOcraM <paa coceflHux rapMOHMK b npnH?rroM CMmane, a BsnnnnHbi Dk - Te we 
Beiaopbi, TonbKO "AOBepHyTbie" no HanpaBnewiio k fletfcTBMTenbHofi ocn Ha yron, b 

TOHHOCTH npOTHBOnOJIOWHbIM TOMy, KOTOpbIM 6blJl MCnonb30BaH flJlfl MOAyJlflMHM 

3thx rapMOHHK b nepe^aTHMKe noflHWHeHHoro y3na. TaKiiM o6pa30M, npn HanwMMH b 
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flaHHOM 6htobom nm-epsa/ie M npaBnnbHoro M cumana ot noAMWHeHHoro y3na, 

cooTBeTCTByK)iiiafl eiviy rpynna KOMnneKCHbix ween Dk HanHeT KOHi4ewrpnpOBaTbCfl 

Bflorib HanpaBneHUfl fle^CTBHTe/ibHOM ocm, h cyMMa S noKa>KeT 6ojibwoe 
nono)KHTenbHoe onaiOHeHne. Ecjw >Ke b AaHHOM 6wtobom MHTepBane none3Horo 

cumana ot noflHMHeHHoro y3na HeT, to, KaK Jierxo BiifleTb, BennnnHa S 6y^eT 
npeflCTaBJiflTb co6om HopManbHO pacnpeAeneHHyK) cnyMa^HyK) senrnmy c 
HyneBbiM cpeflHMM m cpeAHe-KBaApaTMnecKHM OTKnoineHweM okojio 10 eflUHMuj. 
06Hapy>KeHMe cumana ot flaHHoro noflHMHeHHoro yana 3aBepwaeTCfl cpaBHenneM 
cyMMbi S c HGKOTopbiM sapaHee Bbi6paHHbiM flocraTOHHO 6onbiiiiiM noporoM. 

no cpaBHGHi/tK) c M3BecTHbiMn cnoco6aMn reoMeTpuMecKoti rapMOHHMecKofi 
MOflyji^LjMM BbiujeonwcaHHbiM cuman MMeeT b flBa pa3a MeHbiuyK) 3cJ)(J)eKTMBHy*o 
flnnTejibHOCTb, hto no3BOJiaeT bo CTOJibKO >Ke pa3 noHM3HTb 3HepronoTpe6/ieHne 
noflMMHeHHoro y3na c oflHOBpeivieHHbiM coxpaHeHMeM Bcex xapaKrepucruK 
noMexoycroMHMBOCTH cucrreMbi. 

TaKMM o6pa30M, Bbiiuen3Jio>KeHHbie CBefleHMA CBUfleTe/ibCTByKyr o BbinojiHeHMM 
npn i4cnonb30BaHHn 3aflBneHHoro w3o6peTeHHH cnepy\ou\eiA coBOKymocTH 
ycnoBufi: 

- cpeflCTBO, Bonjioiiiafou^ee 3aaBneHHoe M3o6peTeHne npH ero ocymecrBneHUH, 
npeflHa3HaMeHO t\nn ncnonb30BaHMn b o6jiacrn aneicrpoceTeBOM CBH3H, a 
MMeHHO, b CHcreMax c6opa flaHHbix ot yAaneHHbix AaTHMKOB; 

- fina 3a«BneHHoro n3o6peTeHMfl b tom Bi/tfle, KaK oho oxapaiaepn30BaHO b 
(fcopMyne n3o6peTeHMA, noATBep>KAGHa B03M0>KH0CTb ero ocymecrBjieHHfl c 
noMou4bK) BbiLuen3Jio>KeHHbix b 3anBKe M/iM n3BecrHbix ao A£Tbi npnopnTeTa 

CpeACTB M MeTOAOBj 

- cpeACTBo, Boruiomawmee 3aflBneHHoe H3o6peTeHne npn ero ocymecTBneHHH, 
cnocoSHo o6ecneMHTb AOCTHKeHne ycNiaTpuBaeMoro 3a*BHTe/ieM TexHMMecKoro 
pe3ynbTaTa. 
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0OPMYJ1A M30BPETEHMB 

Cnoco6 reoMGTpimecKoii rapMOHHnecKofi MOfly/iflLjMH cumana, cocroflmero 
M3 MHOKecTBa paBHOOTCTOflinnx apyr ot flpyra no MacroTe rapMOHHK, 
omnMaK)LHMMCfl TeM, mto ana KOflupoBaHHH Ka>KAoro cuMBona nepeflaBaeMbix 
AaHHbix, ncno/ib3yeTCfl yHMKaxibHoe cnynafiHoe mjih nceBflOcnyMawHoe MHOwecTBO 
pa3HOcreM HaManbHbix 4>a3 6nw>KaiiiJunx nap BbiweyKa3aHHbix rapMOHHK, 
npn 3tom yKa3aHHbie MHO>KecTBa pa3H0(rre£i HananbHbix <jpa$ Bbi6wpaK)TCfl t3kmm 
o6pa30M, MTo6bi MMHMMM3npoBaTb nw<-(J)aKTOp cyMMapHoro cumana. 
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